Effect of structural stress on the flexibility and adaptability of HIV-1 protease.
Resistance remains a major issue with regards to HIV-1 protease, despite the availability of numerous HIV-1 protease inhibitors and copious amounts of structural and binding data. In an effort to improve our understanding of how HIV-1 protease is able to "outsmart" new drugs, we have investigated the flexibility of HIV-1 protease and in particular how it adapts to different structural stresses. Our analysis has highlighted the effects of space group on the variability between structures of HIV-1 protease and suggests that consideration of multiple structures and appropriate consideration of different conformations of the Ile50 residue is necessary in any structural analysis. Calculation of the root-mean-square deviation on a per-residue basis has been used to identify 'natural variation', while mutational and ligand analyses have been carried out to identify the effect on structure as a result of specific stresses. It was observed that mutations readily cause changes to occur at sites both close to and distant from a mutation site, with changes more likely to occur at residues that are sites of other major mutations. It is also revealed that HIV-1 protease adaption is dependent on the type and the structure of any bound ligand. Identification of the specific changes that occur due to these stresses will aid in the understanding of resistance and also aid in the design of new drugs.